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Therefore, the scale of relation is 1 — (1/r) — (1/r 2 ). Multiplying 8 successively 
by each term of the scale of relation, we have 

a b a + 6 , a + 26 , 
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Adding, we have 
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Multiplying by r 2 , we have 

(r*-r- l)-S = a(r- 1) + b. 
Hence, 

a(r - 1) + 6 



S = 



r (r - 1) - 1 ' 



Applying this formula to the special series solved in the January (1914) number 
of the Monthly, in that example 

a = 1, 6 = 2, r = 2, 

and the scale of relation = 1 — (1/2) — (1/4) ; whence 

1(2 - 1) + 2 
S - 1 + 2(2-l)-l- 1 + 3 - 4 - 

GEOMETRY. 
443. Proposed by CHARLES N. SCHMALL, New York City. 

A quadrilateral of any shape whatever is divided by a transversal into two quadrilaterals. 
The diagonals of the original figure and those of the two resulting (smaller) figures are then 
drawn. Show that their three points of intersection are collinear. 

II. Solution by Vola Barton, Goucher College. 

Quadrilateral AA'C'C is cut by line y. AC and A'C are cut by y in B and B', 
respectively. A, B, and C are collinear, and also A', B', and C, by hypothesis. 
These six points are so joined as to form the hexagon AB'CA'BC. 
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The intersections of the opposite sides are collinear, by the theorem of Pappus, 
that is, if a hexagon AB'CA'BC has its vertices of odd order on one straight line, 

and its vertices of even order on another straight 
line, then the three pairs of opposite sides, AB' 
and A'B, B'C and BC, GA' and C'A, meet in 
three points lying on another straight line. 

But the intersections of the opposite sides 
of this hexagon are the intersections of the di- 
agonals of the three quadrilaterals. 

Hence, the intersections of the diagonals of 
any three quadrilaterals, two of which are formed 
by cutting the other one by a straight line, are 
collinear. 

Also solved by Anna Mtjllikin. 
0' A solution of this problem appeared in the January 

issue of the Monthly, but we publish this solution as it presents an entirely different method of 
attack. Editors. 

452. Proposed by NATHAN ALTSHILLER, University of Washington. 

Through a given point a secant is drawn that meets three given concurrent lines in the points 
A, B, C, respectively. Determine the position of the secant by the condition AB/BC = K, 
K being given. 




Solution bt Mrs. Elizabeth B. Davis, U. S. Naval Observatory. 

Let OA', OB' and OC be three given concurrent lines, and P a given point. 
Let it be required to draw through P a secant meeting OA', OB' and OC respec- 
tively in points A, B, and 0, such that AB/BC = K, K being given. 

Join P and 0, and through P draw any transversal B'P, meeting the four lines of the pencil! 
- A'B'C'P in D, E, F, and P, respectively. 
On OP take H and G so that 

OP : HP = DE : EF. (1) 
Also, on OP take M, so that 

MP: HP = K. (2) 

Join DO, and through M draw RM parallel to DO, meeting R'P in R. 
Draw RA parallel to OC, meeting OA' in A. Join AP, then AP is the transversal required.. 
For, dividing (1) by (2), we have 

OP : MP = H : K. 

Since, A's PDG and PRM are similar, 



Hence 



OP: MP = DP: RP. 
DP:RP=^:K. 



Dividing the first ratio of (3) by FP, 



DP.RP 
FP ' FP 



DE 

ef' 



^=^:K. 
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Since A's RAP and FCP are similar, 
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